and deprotected according to the manufacturer's protocols, followed by purification using a semi-preparative ion-exchange HPLC column with a linear gradient of 25% to 100% B over 35 min while monitoring absorbance at 260 nm (A = 20 mM Tris, 1 M NaCl pH 7 in 10% CH 3 CN/90% ddH 2 O, B = 10% CH 3 CN/90% ddH 2 O, flow rate = 3 mL/min).
Uridine-containing oligomers (10 μM, 1 nmole) and 1 unit UDG were thermally equilibrated in UDG buffer (pH 8.0) at 37 o C for 30 min, followed by dialysis against ddH 2 O for 12 h. The resulting AP-containing ODNs (10 μM, 1 nmole) were dried down and resuspended in MOPS buffer (pH 6.5), followed by the addition of the appropriate amine (20 mM, 2 μmoles) and NaBH 3 CN (100 mM, 10 μmoles); then the reactions were (Table S1 ).
Ion channel recordings
Ultrapure water (>18 MΩ•cm) was prepared by a Barnstead E-pure water purifier and used to make buffered electrolyte solution (1.0 M KCl, 1.0 mM EDTA, 25 mM Tris, pH=7.9) that was used for the single ion channel current recordings. The electrolyte was filtered with a sterile 0.22 mm Millipore vacuum filter before the measurement. The protein α-HL was diluted to a 0.5 mg/mL solution in ultra pure water and the lipid DPhPC was dissolved in decane to a concentration of 10 mg/mL, both of which were stored in a -20 o C freezer. The glass nanopore membrane (GNM) (radius = 600 nm) was fabricated as previously established, the 3'-biotinyliated ODNs (160 pmol) were mixed with streptavidin (40 pmol) and kept at 23 o C for 20 min before the measurements, while in the translocation studies, the 87-mer ODNs were used directly after purification and dialysis.
A custom built high-impedance, low noise amplifier and data acquisition system, donated by Electronic Bio Sciences, San Diego, CA, was used for the current-time (i-t)
recordings. The GNM was rinsed with CH 3 CN, ethanol and ultrapure water, and then filled with the electrolyte described above. A pipette holder with a pressure gauge and a 10 mL gas-tight syringe was used to locate the GNM to the DC system. Two Ag/AgCl electrodes were positioned inside and outside of the GNM to apply an electrical potential.
The lipid DPhPC solution (1 μL) was painted on the GNM surface using a plastic pipette tip (flat gel-loading tips, 1-200 μL) to form a suspended bilayer, which was confirmed by the resistance of approximately 100 GΩ, a dramatic decrease from that of an open GNM orifice (10 MΩ). After the addition of α-HL (0.2 μL), a pressure was applied to assist the insertion of the ion channel protein, which had a resistance of around 1 GΩ under these conditions.
In the immobilization studies, Strep-Btn DNA (40 pmol, 200 nM) was added in the cell and more than 200 capture/release events were collected under -120 mV bias with a 10 kHz low pass filter, and 50 kHz data acquisition rate. Then the same amount of Strep-Btn C 40 was added as an internal standard, and ~200 events were collected for each strand under the same conditions. Table S1 . Mass spectrometry (ESI) characterization of the oligonucleotides. The ODNs presented here were biotinylated at the 3' terminus, and position 14, relative to the 3'-biotin tag, was substituted with various amines (X) in a poly-dC background. 
